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High School auditoriums are often much too large, serve a himted number of
functions, and are unused a major portion of the year This paper detaills designs for
avditorium modification In six high schools aimed at making the space more usable for
such functions as small lectures, lunchrooms, libraries, etc. This document previously
announced as ED 018 084, (JT)




$99402DL0QU'Y $3539130D JVPUOIIVINPLY WeLOL) peodoyg v

WRnouIy wof subisaq g WnrLonpny 100YS YOt Y.L

AJ104 30 NOiLISOd
NOILYING3 40 301440 TV131440 LNISII4I¥ ANAYSSIIIN LON OQ Q31VIS

SNOINIAO 30 MIIA 4O SINIOd 11 INILYNIOI¥O NOILYZINYONO 40 NOSA3d
IHL WO¥J QIA1II3Y SY ATLIVXI 032700443 N3I8 SYH INIWNIOO SIHL

NOILYINEI 40 324440
JYITIM 2 5OILYINOT 'HITYIH JO INIWIAY4I0 S N

B

\2d

\\‘

3
-
-
L
3
4

X P

’
S 3 g




Portfolio of Designs for Renewal

Central Junior High School, Rochester, Minnesota

John Marshall Senior High School, Rochester, Minnesota
Roosevelt High School, St. Louis, Missouri

Penn High School, Mishawaka, Indiana

Central High School, West Allis, Wisconsin

Rooseveit High School, Des Moines, lowa
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Tone indicates proposed renovations.
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Foreword

One of the least used and least useful resources in
thousands of old and middle-aged schools in the United
States and Canada i1s the auditorium. Usually scaled for
an all-school assembly that either doesn't or shouldn't
take place. these cavernous facilities often sit unused or
underused most of the school year.

This report is the result of an erL self-administered
project designed to pull together a talented and knowl-
edgeable group of educators, architects. and engineers,
as well as acoustical and theater consultants to see if
these spaces couid not be put to better use through
creative remodeling within the fiscal resources of typi-
cal school districts.

The conclusions whici, follow are in the form of a
group of case studies of real auditoriums in existing
schools. While in each case the proposed remodeling is
based on the individual school's program and the reali-
ties of the existing space. some generalizations have
clearly emerged.

With careful planning, it is possible to use these white
elephants to proviue many of the facilities which are
important for contemporary educational, dramatic, and
music programs. Indeed, these nonclassroom spaces
can b~ produced at costs considerably below those
requiicu for buillding additions to accommodate the
same programs or student population increases.

None of these plans can be transplanted directly into
other schools. but the concepts, principles, and tech-
niques which underlie these projects can be used to
make many older schools—too good to discard and not
good encugh for today's education—into better places
educationally. And this can be done at costs sufficiently
below new construction costs to please the taxpayers
in communities where educational aspirations are
higher than fiscal resources.

Educational Facilities Laboratories
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Introduaction

Beginning with the latter half of this century,
the effects of the great population explosion
that followed World War 1! were felt through-
out America’'s compiex socioeconom.c struc-
ture. At the moment, they are, and seem likeiy
to continue to be, highly pervasive. But no-
where have these forces been ielt more
acutely than in the nation’s schools. Student
enrollments in both urban and suburban areas
are expanding far beyond educational facili-
{tes that were considered adequate a score
of years ago.

Increasingly. school admintstrators are
faced with the prchbiem of providing more
space at a munimum of taxpayers’ expense.
Under the pressures of urban concentration
and mounting property costs, it is often im-
possible or uneconomic to acquire additional
land tor the construction of school anneaxes.
Rising construction costs, coupled with a de-
mand for advanced technical resources and
teaching methods, have added further bur-
dens to aimost every education budget. In the
context of these conditions, common se.ise
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alone demands an assessment 0! the adapt-
ability of all good existing school structures
before building new ones.

To take a close look at a representative
sampling of schools caught in the expansion
squeeze, Educational Facilities Laboratories
assembled a team of architects. planning con-
sultants, and imaginative school administra-
tors who were asked to study the problems
and recommend solutions that were at once
practical and boldly innovative.

Upon examination of the six buildings cho-
sen for this study. it was quickly apparent that
school needs had changed considerably
since the plants were constructed. Burgeon-
Ing enrollments, new educational tectiniques,
and expanding curricula have combined with
many other factors to cxert undeniable con-
straints, not only in favor of basic instructional
space, but dlso for specialized work, study,
and sto’age areas as well. Heading the list of
requirements that have grown as a result of
Increasingly complex and expanded academic
programs were large-group instruction areas
with adjacent faculty planning space, confer-
ence and seminar rooms, and larger and more
numerous resource storage areas, both for
books and audio-visual materials.

Libraries, in particular, were found to have
outgrown their original functions. The modern
school library has ceased to be “the room at
the end of the hall,” and has assumed the role
of a thriving instructional maternals center,
employing the full spectrivii of informational
media. Basically, the book storage require-
ment has increased, but the addition of facili-
ties for tape, filmstrips, records, microfilm,
modern retrieval systems, and special listen-
ing and viewing devices has contributed to the
obsolescence of all but the most pliable of
school libraries. The new library has become
the hub of curricular enterprise, and it 1s now

6

felt that any expansion or conversion study
should assume that such a valuable facility i1s
the center of the living school. helping by its
atmosphere, activity, and location to create and
encourage a spint of independent learning.

Fn Scareh of Space

In the course of this study, It was discovered
that many older schools, and even some of
more recent vintage, harbor a substantial
amount of unused space that could be better
and more economically employed to handle
the expanding needs of curricula, staif, and
student body.

One of the greatest space-wasters s the
large, conventionally designed auditorium,
originally built to accommodate an entire stu-
dent body at one sitting, but now awkward
and inefficient in its ill-suited roles of study
hali, meeting place, lunchroom, and confer-
ence area. Most of these cavernous halls are
Inadequaiely equipped, improperly lighted,
and much too large for either instructional or
assembly purposes. Consequently, many lie
idle during a major portion of the school year.

This study then focused on exploring de-
sign ideas, in representative situations, for the
retrieval of space from six partially dormant
auditoriums, and for the conversion of this
space to library, classroom, lecture hall, of-
fice, cafetenia, work area, and other uses that
could more judiciously benefit the changing
educational program. Simultaneously, audi-
torium space was also pared down to more
effective size for such traditional functions as
assemblies and theatrical and musical per-
formances by the student body.
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A reasonable range of nroblems and solu-
tions are presented and discussed in the fol-
lowing case studres  Lvery aspect of the
school auditorium from heating. hghting, and
acoustics to all the sacred cows of community
pride ind tradition, 1s affected In this report
attention was Iimited to auditoriums and those
spaces immediately supporting them, but it is
recommended that a broad approach to re-
newal considerations be taken, involving the
total school.

There was sufficient evidence discovered
In this study to support the conclusion that
the boider and more imaginative the concept
of change., and the broader the base upon
which 1t 1s planned. the more rewarding will
be the effects. educationally and financially.

In each case. the architectural proposals
have been designed to show the impact of
Imagination on previously unproductive space.
It may be difficult. however, for some schools
to finance more than a small demonstration
of feasible space retrieval. In these cases
while over-conservatism is undesirable, a short
first step may prompt further action.

I Pursuit of Reason

The solutions undertaken were examined
thoroughly to insure their reasonableness and
feasibility Each proposal was carefully re-
viewed by < uctural. mechanical. and elec-
trical engineers. Special architectural and
educational consultants have. after examina-
tion of each space, proviaed guidelines for
modification and improvement. Details are not
intended to be sufficient for construction pur-

s

puses, but ondy tu de nonsuate a e of attack

Obviousiy, many problems apart irom the
structural requurenr ente, are created by space
subdivision, but it has been most gratifyimg to
fird that only mimor adjustments were neces
aary to correct rnost difficulties Among other
things. the stucies indicated clearly that there
are no obstac'es that cannct be circumvented
by a creative approach

Moreover cost estimates have shown that
rcal econores can raesult from the conversion
of auditorrums that presently lie sadly undet-
used. Even in cases where land was avallable
for new construction, the cost of remodeling
was lower than the cost of a new buildina In
the studies. cost figures are directly related to
addit.onal student capacity, new usable space.
or both. It can be argued that any increases
in operating and maintenance costs are more
than reasonable in light of the higher enroll-
ment or degree of space utilization which 1s
made possible.

Of course. the problems of scheduling al-
terations around school operation must be
computed against a background of favorable
costs. Sensible staging of a major remodeling,
as well as the erection of carefully placed tem-
porary walls. can allow uninterrupted educa-
tion, and the dirtiest and noisiest operations
can be accomplished during summer vaca-
tion, finishing can be left for periods when
school 1s In session

Many doubts concerning the advantages of
auditorium conversion nave evaporated dur-
Ing the preparation of this report. In the course
of the study. it was concluded that remodeling
anpreaches hke the ones (llustrated can ex-
tend the useiul Lives of school buildings, In-
crease therr capacities and mmprove then
abiity to adapt to new developments in edu-
cation gfL1s convinced that every auditorium
aeserves & fan chake.
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Special Considerations

School remodeling poses special problems, and when the changes center around school auditori-
ums, the problems become even more complex. In another sense, however, the effects of an audi-
torium conversion program radiate throughout a school, psychologically as well as physically, and
often extend into the community outside. Here, three experts writing on important aspects of
school design and space retrieval lay down guidelines for stage design, acoustics, and audio-visual
teaching devices that affect not only education but art, drama, music, and a wide range of educa-

tional and human considerations.

ACOUSTICS IN REMODELED AUDITORIUMS

RANGER FARRELL, a partner in the consulting fiim of
Ranger Farrell & Associates, of Tarrytown, N.Y., is
assistant professor of architecture at Cooper Union
and a visiting critic and lecturer on acoustics at the
Parsons School of Design. A graduate of the Massa-
chusetts Institute of Technology, he has served as
senior cousultant for the firm of Bolt, Beranek &
Newman, Inc.. acoustical consultants for the Phil-
harmonic Hall in New York's Lincoln Center for the
Performing Arts, and has written extensively on
acoustics for leading architectural journals.

AUDIC-VISUAL CONSIDERATIONS

MeRrTON C. GASSMAN, associate professor of archi-
tecture and seniot design coordinator at Rensselaer
Polytechnic’s Center for Architectural Research,
holds a B.S. in architecture from the University of
Cincinnati and a master’'s degree from the Cran-
broown Academy of Art, and has served as a con-

sultant in audio-visual facilities planning and de-
velopment for the State University of New York. His
published works include “"New Spaces for Learn-
ing,” a 1961 report to Educational Facilities Labora-
tories, and “"Educational Facilities with New Media,”
an interim report to the U.S. Office of Education.

STAGE DESIGN

JAMES HULL MILLER became interested in the the-
ater during his undergraduate years at Princeton,
where he majored in literature and philosophy.
Since then, he has designed more than 16 theaters
and auditoriums, taught at the University of New
Mexico and the Centenary College of Louisiana,
and founded the Arts Lab in Shreveport, Louisiana,
for the study of stagecraft and the design of open
stage theaters. Now a theater design consultant
who makes his home in Shreveport, Mr. Miller works
in both educational and professional planning and
has contributed articles to professional publications.
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Acoustics in Rem odeled
Auditoriums

by Ranger Farrel?

One of the most useful acoustic features of an
auditorium is its ceiling. Properly shaped, the
ceiling becomes a “mirror” that reflects and en-
forces a speaker’s voice. Obviously, an acousti-
cally absorptive ceiling in an auditorium is
anathema. While some acoustic tile may be
needed, most auditorium ceilings should be
composed largely of such sound-reflecting ma-
terial as plaster, plasterboard, or wood.

If a room has a large volume and its surfaces
are predominantly reflective, sounds produced
in it will have a long reverberation time.* But
a long reverberation time is suitable only for
choral and orchestral performances. A short re-
verberation time—something like 1 to I.3 sec-
onds—is more desirable for speech, drama, and
small ensembles.

Echoes are a common probiem. An echo is
reflection heard about 70/1000 of a second or
more after the original sound has reached the
listener’s ear. In its mildest form, an echo is
heard as a definite repetition of impulsive
sounds. If the back wall of an auditorium is
concave, echo severity increases. The curve
focuses reflected sound energy. When the rear
wall is broken up by large diffusing elements
such as balconies and projection booths, the
echo’s severity decreases, and if efficient sound-
absorbing materials are applied to the wall, it
decreases even more,

In wide auditoriums, a special kind of re.

*Reverberation time 1s the time required for a sound to decay
to one-millionth of its original iniensity

12

flection called a “side wall” echo may become
troublesome. This type of echo occurs when a
performer speaks from a side extremity of the
stage. If the opposite side wall is 35 or 40 feet
from him, the performer, as well as many mem-
bers of the audience nearby, may hear a dis-
turbing echo reflected from it. The side wall
echo can be remedied by sharply splaying the
front walls of the auditorium like a megaphone,
or by narrowing the stage.

One of the great deficiencies of many older
auditoriums is a long, low balcony arrange-
ment, which broods over cavernous spaces and
from which audiences can see and hear only
half of what takes place onstage. When this
condition exists, first consideration should be
given to allocating such limited spaces to other
functions—permanently. An excellent solution
of the problem was undertaken in the proposals
for St. Louis’ Roosevelt High School. There,
a new floor at the level of the balcony’s bottom
row entirely eliminates the overhang problem
and places a smaller audience in seats with
better-than-average sight lines and better-than-
average hearing conditions.

Under proper acoustic control conditior.s, it
should seldom be necessary to amplify speech
for audiences of less than 400. But a Joud-
speaker system should be included in every au-
dience room, regardless of size, if for no other
purpose than music and film sound reproduc-
tion. When the room is designed to accommo.
date 400 or more, the system should be planned
for speech reinforcement as well. In rooms hold-
ing 1,020 or more, with even the greatest cave
given to acoustic treatment, high quality speech
reinforcement must certainly be installed.

For either speech reinforcement or music re-
production, all equipment should be of broad-

e bt




cast quality. Control equipment must be located
near the back of the room and within the cov-
erage patterns of the loudspeakers. Ideally, a
loudspeaker should be located directly above
the lecturer or performer. This implies a single
speaker at the center of the proscenium arch.
Where this is impractical, column loudspeakers
may be mounted on each side of the proscen-
ium. Under all circumstances, auditorium loud-
speaker systems should be kept separate from
school paging networks. The qualities of the
systems arc always of entirely different orders.

Sound transmission through doors is a per-
ennial problem in all auditoriums, but division
of such spaces into various kinds of activity
areas introduces a multiplicity of potential noise
sources. Thoughtful planning can often resolve
many of these problems. For example, in St.
Louis’ Roosevelt High School, the ramps can
be used as sound locks, with conventional doors
at either end, thus isolating the commons and
corridors from the new lecture rooms.

The most effective way of solving door sound-
transmission problems is to use two doors or
pairs of doors “in series.” These can be hung
back to back on a common frame, an expedient
that is compact but awkward, or spaced apart
to form a sound and light lock.

The noise of feet moving in classrooms, cor-
ridors, or gymnasiums also poses a common
problem. In remodeling programs, only quiet
activitiesshould be planned forspacesabove
large audience rooms. Wherever possible, recre-
ation rooms should be located on lower levels,
preferably on grade. In St. Louis’ Roosevelt
High School, where the new auditorium is
placed over a lecture center, dancers or actors
on the stage may find they disturb studenis be-
neath. There, both the permanent and semi-

circular stages should be of heavy construction
and mounted on systems of spring and rubber
vibration isolators. In addition, the new struc-
tural floor should be of relatively massive, con-
crete construction. And, finally, consideration
should be given to the installation of resiliently
suspended plaster soffits between the beams. In
less critical situations, such as the aisles on the
new flat floor of the Des Moines’ Roosevelt
High School auditorium, areas can be carpeted
to reduce noise at its source.

Excessive mechanical equipment noise is an-
other frequently encountered problem in audi-
ence rooms. Fan noise transmitted into an audi-
torium through air ducts can usually be reduced
by linings or mufflers in the ducts. Air turbu-
lence at supply diffusers often creates disturbing
noises, and the only solution is more or larger
diffusers. Vibration transmitted through roof
and ceiling and reradiated into a room as noise
can be stopped by locating the offending equip-
ment on springs and carefully isolating piping
and electrical conduit to assure a minimum of
physical linkage to the building structure.

Almost invariably, remodeling offers a major
advantage over new construction in the matter
of mechanical noise control. Before remodeling,
existing machinery noise can be measured,
whereas it is difficult to predict the precise
effects of mechanisms prior to installation. If
existing equipment is to be integrated into the
remodeling program, and if it is audible, the
sound should be measured and compared with
criteria for acceptable auditorium noise levels.

If new equipment is planned, all normal pre-
cautions of good acoustical engincering practice
should be applied. In planning, always consider
the fact that distance is 2 great healer. Equip-
ment should not, unless absolutely necessary,

13




be installed in furred ceiling spaccs above an
auditorium. Heavy equipment, sucis as zooling
towers, should be placed above secondary
rooms, as close as possible to columns or other
firm supporting elements. Unitary equipment,
such as under-window fan coil units or roof ex-
hausters, should be avoided in all lecture rooms.

In all remodeling, the architec’s prime reg-

cisite is an awareness of potential acoustical
problems and the creative solutions available to
him. Although the physical aspects of room
acoustics, sound systems, or noise control in-
stallations are the same in both new and re-
modeled structures, remodeling can create spe-
cial problems. The architect should be alert to
them and to the usc of acoustical contiols.

Suggested Sound Transmission Class (STC) Ratings for Partitions

The table ranks various typical activities in order ranging from noisiest and most disturbing to quietest and most easily
disturbed and indicates an approximation of the required sound isolation between these activities.
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Orchestra & Chorus 65 65 50 20 15 20 20 50 50 65 65
Motion Picture & Phonograph 85 50 50 :5 15 15 15 50 50 50 50
Music Ensemble & Indiv. Pract;:e 50 50 50 0 0 ‘0 15 15 15 50 §&¢
Gymnasium 35 35 20 0 0 15 15 20 20 5 50
Shops-High Noise 50 50 35 15 0 35 50 50 50 65
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Stage Design

by James Hull Miller

The conventional proscenium stage is not the
only, or necessarily the first, idea that comes to
mind for a theater in a school. A desirable vari-
ety of performing arrangements may be achieved
in a number of ways. Platform stages may thrust
forward or assume a number of shapes which
will permit interesting audience groupings and
provide versatility for the functions to be
served. There may also be retractable stages,
side aieas which may be used for seating or
performing as required, and movabie platforms
which can be arranged as desired.

With this scope in staging and with the use
of folding seats, much freedom is allowed in the
selection: of material and the manner of presen-
tation. This freedom generates excitement and
a desire to participate on the part of students
and faculty. Increased proximity to the audi-
ence lends intimacy and invites involvement.

Thete are two distinct methods of arranging
scenery on a stage. One is to place the scenery
around the acting area; the other, to locate the
scenery within it. Scenery which surrounds the
actiag area is usually defined by some sort of
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masking, or by a proscenium frame. Scenery
located within an acting area is three-dimen-
sional, like sculpture. Its profile is important,
and it must be self-supporting. Such units are
called set pieces.

With scenery self-supporting and space-cen-
tered, the scenic artist controls the magnitude
of a set, and the stage may be any size or shape.
By commitment to set piece technique, it is pos-
sible to bring drama onto an open platform, the
kind of stage that is ideal, both visually and
acoustically, for other school activities such as
lectures, concerts, and ceremonies. Since set
pieces are more compact than picture-frame
scenery, stagecraft materials go farther and stor-
age requirements are lessened.

Set pieces have a distinguished history in
both Western and Oriental drama. A resurgence
of interest in the set piece has come about in
the last decade, partly as a result of new play-
writing styles which demand more flexible stag-
ing, and partly because of the emphasis placed
upon the plastic nature of live theater, as op-
posed to television and motion pictures. Set
pieces are ideal fcr complex plays because
scenes may be arranged in a variety of ways.
The high degree of skill and creative possibili-
ties in the crafting of these pieces particularly
appeals to young people.

Of course, the architecture of the auditorium
forms the background for the platform stage as
well, and this must be borne in mind when the
building is designed. Proper illumination is also
important, but need not be expensive. Since
platform staging requires no curtains or mask-
ing pieces overhead, spot lighting and general
illumination can be arranged more efficiently
and at less cost than comparable systems in pro-
scenium frame theaters.
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Audio-Visual Considerations

by Morton C. Gassman

Media, as part of the educational system, dic-
tate special considerations for classroom envi-
ronment. Not only must the design provide
good viewing and listening facilities and a com-
fortable environment for each student, but it
must also be flexible encugh to serve, with
equal efliciency, the needs arising from a variety
of situations.

The necessity for note-:aking during an in-
stiuctional presentation makes a variable sys-
tem of illumination mandatory. Such a system

should be capable of producing several light
levels at the student writing surface, and these
levels should approximate the amount of light
produced on the screens by various projectors
or monitors.

Ambient or stray light falling upon the view-
ing surfaces washes out the image. A variety of
louvres and fixtures capable of limiting the
spread of overhead lighting are available. These
should be located to avoid excessive shadows on
the writing surfaces, and a series of downlights
should be provided at the front of the classroom
to illuminate teachers, live demonstrations, tack-
boards, and vertical writing areas.

Good acoustics and sound control are espe-
cially important, and distribution throughout
the room is not so great a problem as the iso-
lation of sound from adjoining spaces. Acousti-
cal des.z.1 should be applied early in the plar-
ning f 5Cess.

In order to be alert and responsive, the stu-
dent must not only be ab'e to see and hear, but
be physically comfortable. Temperature and hu-
midity should be controlled to ofiset the effects
of special lighting, windowiess presentation
rooms, and year-round operation, as well as to
promote optimum student performance.

Viewing screens may be of front or rear pro-
jection types, since with complete lighting con-
trol either kind is acceptable. However, as
screen size increases with the size of the audi-
ence, more projector lumen output is needed to
produce an image of adequate brightness. Stand-
ard projection equipment can be used for iinage
widths of less than eight feet. The minimum
distance from viewer to screen is generally ac-
cepted as twice the width of the screen. The
maximum lies between six and eight times
screen size.

*>
o




If student sight lines are to be free irom in-
terference, stepped or sloped seating will be
necessary in rooms containing more than four
rows. It is possible to place two rows on one
level if the seating is staggered. However, the
designer should be careful to avoid making close
viewers uncomfortable by locating his screen
too high.

The lecture rooms developed for St. Louis’
Roosevelt High School show how renovated
space can be adapted for optimum media use.
Preparation, storage, and rear screen projection
areas were located in lecture rooms 1 and 3 to
make thesc spaces media-oriented. The side
limits of the viewing area are determined by
using a 4o-degree edge angle. Each room con-
tains a 7- by r4-foot, flexible, white, wide-angle
rear projection screen capable of receiving two
simultancous images. The rear projection area
is designed to accommodate two 35mm projec-
tors, a 16mm projector, and a television projec-
tor. The right screen module (7 by 7 feet)
would be used for 35mm or 16mm projections,
and the left for 35mm and television projec-
tions. The distance from the rear wall of the
projection area to the screen is 12 feet 6 inches,
producing, with wide-anglc lenses, 7-foot 16mm
and 35mm images and a projected television
image 5 feet 3 inches wide.

Lecture room two at St. Louis’ Roosevelt is
flexible. By introducing a hinged, roll-on screen
and portable projection units, this space can be
converted quickly from an auditorium tc an
audio-visual facility. Screen and projector loca-
tions should be clearly defined on the stage floor
and conduit placed for the acceptance of media.

Lighting systems in this room and all other
media-oriented spaces need not be complicated.
Not more than one footcandle of ambient light
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should be permitted to fall on the screen sur-
tace, but an economical switching system, ca-
pable of providing three illumination levels can
be obtained by using three-tube fluorescent fix-
tures. By wiring the fixtures to light one, two,
or threce tubes and by providing louvres to limit
spread, the system becomes effective without
adding expensive dimming equipment. It should
produce two levels of light approximating the
average brightness of the various projectors and
a third for normal classroom lighting. These
circuits are then tied into the teacher’s control
panel and matched with the appropriate pro-
jectors so that a single contrcl is possible for
both projector and light level.

In urief, when designing the media-oriented
room, the architect should keep the following
suggestions in mind:

1. For rear screen projection offering the
widest viewing angle, projector and screen
should be s.parated by a distance equivalent
to twice the width of the projected image.

2. All screens should be protected from am-
bient light.

3. The floor adjacent to the screens should
present a dark, nonreflective surface.

4. Student writing surfaces should be tilted
slightly away from the. _c*een.

By carefully planning today’s media-oriented
rooms, advancing technology will not inake
them obsolete, but will produce even better
viewing conditions. Display methods may
change or improve, but if room design is pred-
icated on a fixed relationship between the stu-
dent and what he must see, the efficiency of his
facilities will remain unaffected.
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A general rule might be that with any given
projector the brightness of the image will be
greater when using screens with narrow view-
ing characteristics. However, image brightness
is only a relatie thing and the essence is the
ability of the student to see clearly and casily
disting.ish the projected information. The pro-
jection of multiple 1mages limits the use of
narrow viewing screens since the addition of
each screen reduces the acceptable viewing area.

While the same is true of screens with wide-
angle characteristics, the acceptable viewing
area is much larger.
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Viewmyg areas are deternuned by the following
three dimensions: (1) Minmmum viewng dis-
tance—the distance from the screen to the
nearest obscrver (2) Maxumum viewmg dis-
tance—the distance from the screen to the
furthest observer. (3) Maximum viewmng angle
—the angle between the projection axis (A)
and the line of sight of the viewer located at
the extreme edge (B).

The rear projection arca should be acoustically
treated to absorb the projector sounds and
rainted matte black to prevent light from being
reflected to the screens. The white screen will
accommiodate the use of the overbead projector
when required. A closed circuit television sys-
tem may be incorporated within the classroom.
With an overbead mounted television camera,
a zoom lens, and a light box, this becomes a
black and white version of both the overbead
and opaque projectors.




Obviously, the teacher’s control console must
be designed for case of operation. Over-compli-
cated control panels can discourage the use of
the audio-visual cquipment. Morcover, light
controls should be integrated with the projector
switch, and the panel should be designed with
a mnmmum of flashing lights and buttons.
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The hinged, roll-on screen is composed of two
wide-angle, flexible, rear projection screens,
each 8 feet square, and fitted with side blinds
to prevent ambient light from reaching behind
them. A roll-on projection stand might hold a
35 mm projector and a 16 mm or television pro- moveable proyeciion
jector, with cart cables designed to plug into
floor outlets carrying power and control circuits.
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Other Reports
from EFL

The following publications are available with-
out charge from the offices of EFL: 477 Madi-
son Avenue, New York, New York 10022.
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BRICKS AND MORTARBOARDS. A guide for the
decision-makers in higher education: how the
colleges and universities can provide enough
space for the burgeoning enrollments of this
decade; how the space can be made adaptable
to the inevitable changes in the educaticnal
process in the decades ahead. (One copy avail-
able without charge. Additional copies $1.00.)

COLLEGE STUDENTS LIVE HERE. A report on
the what, why, and how of college housing;
reviews the factors involved in planning,
building, and financing student residences.

THE COST OF A SCHOOLHOUSE. A review of
the factors contributing to the cost and effec-
tiveness of schoolhousing, including planning,
building, and financing.

DESIGN FOR ETV—PLANNING FOR SCHOOLS
WITH TELEVISION. A report on facilities, pres-
ent and future, needed to accommodate instruc-
tional television and other new educational
programs. Prepared for EFL by Dave Chapman,
Inc., Industrial Derign.

RELOCATABLE SCHOOL FACILITIES, A survey of
portable, demcuntable, mobile, and divisible
schoolhousing in use in the United States and a
plan for the future.

THE SCHOOLHOUSE IN THE CITY. EFL’s annual
report for 1965 and an essay on how the cities
are designing and redesigning their school-
houses to meet the problems of reai estate
cc.ts, population shifts, segregation, poverty,
and ignorance.

THE _CHOOL LIBRARY. A report on the facili-
ties for inaependent study, with standards for
the size of collections, scating capacity, and the
nature of materials to be incorporated.




SCHOOL SCHEDULING BY COMPUTER / THE
sTORY OF GASP. A report of the computer pro-
gram developed by MIT to help colleges and
high schools construct their complex master
schedules.

SCSD: AN INTERIM REPORT. A first report on
the School Construction Systems Development
Project—the first project in the United States
to coordinate the design and use of a series of
integrated components to build better schools
more economically.

TO BUILD OR NOT TO BUILD. A study of the
utilization of instructional space in small lib-
eral arts colleges, with a do-it-yourself work-
book for the individual use of the instituzioas
that wish to survey their own urilization levels.

Profiies of Signifleanid Schools
A series of reports which provide information

on some of the latest developments in schdol
planning and design.

HOLLAND HIGH SCHOOoL—Holland, Michigan

HIGH SCHOOLS 1962—ecducational change and
architectural consequence

SCHOOLS WITHOUT WALLS—open space and
how it works

MIDDLE SCHOOLS—controversy and experiment

Case Studies of Edueational Facilities

A series of reports which provide information
on specific solutions to problems in school
planning, design, and construction.

6. A COLLEGE HEALTH CENTER. Case study of
a model center for small private colleges; ar-
chitectural design by Caudill, Rowlett & Scott.

7. NEW BUILDING ON CAMPUS: SIX DESIGNS
FOR A COLLEGE COMMUNICATIONS CENTER.
Graphic representations of the results of an
architectural competition for a new space to
house the accouterments of instructional aids
and media.

8. THE SCHOOLS AND URBAN RENEWAL. A case
study of the Wooster Square renewal project
in New Haven, Connecticut.

9. AIR STRUCTURES FOR SCHOOL SPORTS. A
study of air-supported shelters as housing for
playfields, swimming pocls, and other physical
education activities.

10. THE NEW CAMPUS IN RRITAIN: IDEAS OF
CONSEQUENZE FOR THE UNITED STATES. Re-
cent British experience in university planning
and its implication: for American educators,
architects, and planners.

11. DIVISIBLE AUDITORIUMS. Operable walls
convert little-used auditoriums and theaters
into multipurpose, highly utilized space for the
performing arts and instruction.

Technical Reports

I. ACOUSTICAL ENVIRONMENT OF SCHOOL
BUILDINGS by John Lyon Reid and Dariel Fitz-
roy—Acoustics of academic space in schools.
An analysis of the statistical data gathered from
measurement and study.

2. TOTAL ENERGY—On-site electric power gen-
eration: for schools and colleges, employing 2
single energy source to provide light, heat, air
conditioning, and hot water.

College Newsletter
A periodical on design questions for colleges
and universities.
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